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?????????DMU(Decision Making Unit : ??????)????DMU???
?????????????????????????????????????????
?????????????????????????????????
n??????????????????? DMU1?DMU2?  ?DMUn ??????
???????????????DMUo (??)????????5??????????
?????DMU5??????????m???????? s?????j??????
??? DMUj ??????? x1j?x2j?  ?xmj??????? y1j?y2j?  ?ysj ????
??????????? v = (v1?  ?vm)???????????????
x1jv1 + x2jv2 +?+ xmjvm (1)
??????????????? u = (u1;    ; us) ???????????????










max o (= y1ou1 + y2ou2 +   + ysous) (3)
????
x1ov1 + x2ov2 +   + xmovm = 1 (4)
y1ju1 + y2ju2 +   + ysjus  x1jv1 + x2jv2 +   + xmjvm (1  j  n) (5)
????
v1?v2?  ?vm  0 (6)
u1?u2?  ?us  0 (7)
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??DMUo ????? (vo?uo) ???o ????????????????????
???? v??????? u?????????????????????? 1????
???????????????????????? o ????????? v?u???
?????????? o?? o ???1?????????o = 1 ???DMUo?D?
?????????o < 1 ???DMUo ? D???????????
D????DMU ?????????????????(?? [9]??? [10]??)
3 ????????
?????????2??????????????????????? 1??????
???? x?????? y??????????x? y?????????? 2????
????????????????????????????(??????? [6] ??)
3.1 ??????????
2??????? x?y? x = fx1; x2;    ; xj ;   xpg, y = fy1; y2;    ; yk;    ; yqg??
???????x? y??????????????????????????????
1????? u1, v1 ????????????8<:u1 = l11x1 + l12x2 +   + l1pxpv1 = m11y1 +m12y2 +   +m1qyq (8)
????? u1 ? v1 ???? 1????????????u1 ? v1 ?????????
??????? (? 1?????????) fl1j ; j = 1; 2;    ; pg, fm1k; k = 1; 2;    ; qg?
?????? u1 ? v1 ???????? 1?????? r1 ????
?? x??? y????? 1??????????????????????? 2??
???????? 8<:u2 = l21x1 + l22x2 +   + l2pxpv2 = m21y1 +m22y2 +   +m2qyq (9)
?????u2? v2???? 1??u2? u1?????v2? v1???????????
?????u2? v2???????????????? l2j ?m2k????????? 2?
?????????? 2????????? 1?????????????????? x





























?Web [1, 2, 3, 8]??????????????????????????????
???????????????????? 46???????????????? 2017
??????? 75?????????? [%]???????????????? 2???






























?????? ?????  0:013 0.044




?????? ??????  0:079  0:146
???? ???????  0:096 0.135






?? ??　 ?? ?? 25
? 2: ?????????????? : ??????????





?????? ????? 0.009  0:075




?????? ?????? 0.109  0.146
???? ??????? 0.066 0.152










? 3: ?????????????? : ????????????





?????? ????? 0.002 0.065




?????? ?????? 0.093  0.137
???? ??????? 0.084 0.142
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?????????????? 5???? D??????? 4????
? 4???? 5??????????????????????????? 4????
???????????D???? 1.000??????????????????????
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? 4: 3??????? D ??????
??????
???? a ?????? b ????? c
??? 1.000 1.000 0.581
??? 1.000 0.935 0.730
??? 1.000 0.895 0.718
??? 0.991 0.899 0.688
??? 1.000 0.901 0.744
??? 0.930 1.000 0.999
??? 1.000 0.873 0.637
??? 1.000 0.899 0.591
??? 1.000 0.868 0.600
??? 1.000 1.000 0.718
??? 1.000 1.000 0.922
??? 1.000 0.961 0.711
??? 1.000 1.000 0.677
???? 1.000 1.000 0.817
??? 1.000 0.986 0.851
??? 0.942 1.000 1.000
??? 1.000 0.891 0.775
??? 0.796 1.000 0.953
??? 0.808 1.000 0.838
??? 0.809 1.000 1.000
??? 1.000 1.000 0.870
??? 0.963 0.980 0.794
??? 1.000 1.000 0.839
??? 1.000 1.000 0.820
??? 1.000 1.000 1.000
??? 0.995 1.000 1.000
??? 1.000 1.000 0.813
??? 1.000 1.000 0.978
??? 1.000 0.963 0.953
???? 1.000 0.860 0.817
??? 1.000 0.926 0.812
??? 1.000 1.000 0.872
??? 0.949 1.000 0.870
??? 0.895 1.000 0.966
??? 0.998 0.994 0.915
??? 1.000 1.000 0.954
??? 0.902 1.000 0.973
??? 0.949 0.904 0.627
??? 0.790 1.000 0.771
??? 1.000 0.840 0.717
??? 0.863 1.000 0.814
??? 1.000 0.923 0.812
??? 0.929 1.000 0.822
??? 0.835 1.000 0.744
??? 1.000 1.000 0.691
???? 1.000 1.000 0.791
a 5.2? ??? 7.1???? 3
b 5.3??? 3 ??? 7.1???? 12
c 5.3??? 5 ??? 7.1???? 14
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? 5: ?????????????????? : ?????
??? ???? ?? ?????
??? ??? ??? ???
[%] [%] [g] [g]
??? 12.509 8.338 7271 1116
??? 9.920 9.578 7919 831
??? 11.786 8.533 4438 1135
??? 11.495 10.28 4318 1171
46??? 12.801 10.12 5336 911
? 6: ?????????????????? : ??????
??? ???? ?? ?????
??? ??? ??? ???
??? 28 44 4 7
??? 46 30 1 31
??? 40 41 37 5




































7. ?? 6????????????????? 1?????????????????
??????????????????????





11. ?? 9???? 1????????? 1????????????????????
????????? 7????????? 5???????
12. ?? 11???????????????????????????????
13. ?? 11???????????????????? 2?????????????
??????????????????????????? 1?????????
??????? 2????????????????????????????
















??????????????????????? a ???1=a ????????????
??????????????????? a ????????????????M ???




?????????a = 0 ??????????????????????????? [10]
????????????????????????????????????????
????????????




















?? ?? ????? ????? ??? ???? ?? ???
? 2 0 7 1 5 1 1 8





?? ?? ????? ????? ??? ???? ?? ???
? 18 3 0 7 6 4 2 7
? 1 2 5 2 1 2 0 0
?????????????????????
1? 2? 3? 4? 5? 6? 7? 8? 9? 10?







?? ?? ????? ????? ??? ???? ?? ???
? 2 0 12 1 6 0 0 7





?? ?? ????? ????? ??? ???? ?? ???
? 18 5 1 10 8 4 1 7
? 1 3 8 1 1 2 1 0
?????????????????????
1? 2? 3? 4? 5? 6? 7? 8? 9? 10?































?? ?? ????? ????? ??? ???? ?? ???
? 0 0 23 0 0 0 0 3





?? ?? ????? ????? ??? ???? ?? ???
? 29 0 0 7 0 0 1 0
? 0 1 0 0 0 8 0 0
?????????????????????
1? 2? 3? 4? 5? 6? 7? 8? 9? 10?







?? ?? ????? ????? ??? ???? ?? ???
? 0 0 43 0 0 0 0 0





?? ?? ????? ????? ??? ???? ?? ???
? 37 1 0 6 0 0 1 0
? 0 0 0 0 0 0 0 0
?????????????????????
1? 2? 3? 4? 5? 6? 7? 8? 9? 10?
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